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Abstract 
The main purpose of the research is to identify the background colour that gives affection to remedial students in the 
reading environment using digital storytelling. The affective domains studied are motivation and feeling towards 
background colour. The methodology reports on: (
interest, behaviour and level of difficulty during reading process; (ii) design of digital storytelling contents: colour, 
background colour, graphics, interface and interaction design. This paper focuses on (i) the research background 
which gives an overview of the research objectives, users, digital storytelling, colour psychology and affective 
engineering; (ii) the digital storytelling framework with focus on background colour. 
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1. Introduction 
Storytelling is one of the interesting elements that should be broadened in education syllabus. Students 
can enrich their vocabulary and understand grammar in a natural way by listening and enjoying the 
stories. The stories convey a message that can be interpreted by people with other views and perspectives 
(Jones, 2006). Stories are part of human culture to pass histories, values and entertainment. Besides, 
students can enrich their vocabulary and understand grammar in a natural way by listening and enjoying 
the stories that consist of background, plots and characters. Stories explore abstract ideas, emotion, life 
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situations, people  perspectives (Weinberger, 1996) and enhance literacy development (Wells, 
1987).One way to disseminate stories is through storytelling. As technology advances, ways to tell and 
listen to stories will also change. Digital storytelling is one of the multimedia technologies that can be 
used to convey the story. It carries texts, colorful graphics, audio, video and interactivity which makes 
reading session fun and enjoyable. Based on the observations and interviews made from January until 
June 2009 in one of the government schools, we found out that remedial students have problems in 
engaging and focusing during learning sessions. Since remedial students have problems in learning such 
as short attention in study engagement and concentration, thus storytelling using digital storybook is one 
of the ways to help them to engage and motivate them in reading environments. Colour is another element 
which can enhance learning and motivation. However, colour can be easily misused so as to be 
ineffective. The purpose of background colour is to highlight the storybook content. The visual area of 
background colour in digital storybook has often been the largest, so the impact from the background 
ntion is crucial. Because of this reason, a proper choice of 
background colour is important in assuring good legibility. The framework built is used as a guideline 
during the development of digital storytelling. In this research, the affective engineering of background 
colour in digital storytelling functions as a tool to attract and engage remedial students to continue 
reading. 
2. Research Background 
2.1. The purpose of the study 
As mentioned, the main objective of the research is to identify the background colour which gives 
affection to remedial student in order to motivates them to read. The findings can be useful to curriculum 
developers for teaching remedial students to read in the Bahasa Melayu subject. Specifically, the 
objectives are to: 
 Develop a digital storytelling with multimedia technology for teaching and learning how to read in 
Bahasa Melayu. 
 Design a framework of digital storytelling based on affective engineering of  background colour. 
 Design and develop a software evaluation checklist for background colour which motivates remedial 
students in learning  to read in Bahasa Melayu 
 Design and develop a questionnaire for remedial students to check their comprehension and ability to 
retell the tale. 
In this paper, we only report the first two objectives as the current progress of the research. 
2.2. Bahasa Melayu as a teaching and learning language to read 
Malaysia  national language is Bahasa Melayu. It is widely used in teaching and learning at schools in 
Malaysia. Students are obliged to pass the Bahasa Melayu subject in order to further their studies at 
university level or pursue their careers with the government. Bahasa Melayu is a What You SpellWhat 
You Pronounce  (WYSIWYP) language. It has seven single words with one syllable pattern, eleven 
single words with two syllable patterns, nineteen single words with three syllable patterns and twelve 
single words with four and more syllable patterns (Hafiza & Halimah, 2009).Bahasa Melayu itself is one 
of the subjects in Malaysian school, primary and secondary school. It is a compulsory subject to pass in 
order to go for further education and one of the requirements for working with the government. Thus, it is 
important for the students to master the language in order to excel in their studies. Besides, Bahasa 
Melayu is widely used in daily lives from formal to non formal activities. It is also a language that unites 
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all the races in Malaysia. In order to develop the digital storytelling, a few analysis has been done in order 
to understand Bahasa Melayu. In this research we chose the four simple single words with two syllable 
patterns which match the remedial student reading level. Table 1 shows some examples of single words 
with two syllable patterns. Remedial students have problems in understanding what they read. Hence 
researchers have reduced the language level and used fewer words in designing and developing the digital 
storytelling. 
 
Table 1. Single word with two syllable pattern with examples 
 
Single word with two syllable pattern Examples 
V+CV Ibu(mother), ubi(tapioca), api(fire) 
CV+CV Buku(book), buka(open), bola(ball), baju(shirt), pasu(vase), 
kaki(feet) 
CV+CVC Telur(egg), sikat(comb), kapal(boat), mulut(mouth), bakul(basket) 
CVC+CV Lampu(lamp),  sendi(joint), benda(things) 
*C=consonant *V=vocal 
2.3. Remedial students with Dyslexia 
Remedial students are chosen as target users due to the fact that currently, in Malaysia, there is no 
courseware in learning how to read in Bahasa Melayu for remedial students. They are students who have 
learning disabilities and dyslexic problems. Learner (2003) referred learning disabilities as a general term 
that refer to a heterogeneous group of disorders caused by significant difficulties in the acquisition and 
use of listening, speaking, reading, writing, reasoning, or mathematical abilities are called learning 
disabilities. It gives the effect to the brain's ability in order to receive, process, analyze, or store 
information. Basically, students with learning disabilities also have problems in reading. At least 80% of 
students with learning disabilities have problems in reading (Lyon & Moat, 1997) or about 3.5% of the 
school population (Shaywitz, 2003). According to Hafiza and Halimah (2009) dyslexia is  a condition for 
those who suffer a neurological and developmental condition. It also gives problems in writing, motor 
skills, spelling, decoding activities, memory, cognition and mathematics. There are 4 groups of factors in 
affecting reading disabilities students:  
 Neurological/biological factors. 
 Cognitive factors (phonological processing, naming speed, working memory, meta-cognitive factors 
and atomicity). 
 Behavioural factors (patterns of errors in reading and spelling, writing difficulties, time management 
difficulties, extra time to complete work, inaccuracies in copying, avoidance of writing and 
discrepancies in performances in curricular activities). 
 Environmental/contextual factors.  
3. Related Works 
3.1. Digital storytelling 
Storytelling is a natural way for students to build literacy skills by expanding their vocabulary and 
understanding grammar (Wang et al. 2008). Today technology is a mean of communication. When we use 
the technology such as computer as a way to tell and listen to stories, it can be referred as digital 
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storytelling. Leslie Rule from the Center of Digital Storytelling (2002)  defines that digital storytelling is 
the modern expression of the ancient art of storytelling. Its derive their power by weaving images, music, 
narrative and voice together, thereby giving deep dimension and vivid color to characters, situations, 
experiences, and insights.Lynch and Fleming (2007) indicate that: The adaptable and dynamic nature of 
digital storytelling, which encapsulates aural, visual and sensory elements. This utilizes the multitude of 
cognitive processes that underpin learning-from verbal linguistic to spatial, musical, interpersonal, 
intrapersonal, naturalist and bodily-kinesthetic (Lynch and Fleming, 2007). Digital storytelling enhances 
the teaching and learning process by using technologies, interaction between users and designers, users 
and technology tools and also gives more power in terms of audio and visual impact. Thus, it diversifies  
the imagination of children as well as providing a  fun and engaging experience in learning. Through 
storytelling, children can acquire new vocabulary, moral values, learn general knowledge, solve human 
problems and appreciate the beauty of the language from the tale (Norhayati et al. 2000). Moreover, 
integrating digital storytelling into the language curriculum is a creative learning technique that can 
improve  of reading, writing, speaking and listening (Tsou et al. 2006). It seems that 
storytelling is a practical and powerful teaching tool, especially for language learning.  However, there 
are no previous studies that have analyzed the impact of digital storytelling with background colour for 
remedial students in learning Bahasa Melayu. 
3.2. Colour psychology  
Colour can be used to enhance the effectiveness of graphical display and if used appropriately, it can 
lead to faster searching times (Ling and Schaik 2002). Nevertheless, poor use of colour can lead to 
decrease in performance.  In regard to learning styles, color influences the way students recall and learn 
new material Rittner-Heir (2002). Color affects the central nervous and circulatory systems as well as the 
brain (Williams, 2006).  The Education Foundation (2001) suggested that certain colors engage the brain 
and create awareness for individuals. 
use of colors because colors can help create mind maps when learning new concepts. Daggett et al. (2008) 
on the other hand argued that color is one variable in the learning environment that is important to 
educators because students of different ages and levels can benefit from the use of colors in the classroom 
environment. The use of colors differentiates, changes, and stimulates the learning environment 
cultures, the curriculum, and the context of the learning environment (McIntosh, 2009). Daggett et al. 
(2008) suggested that colors can easily be changed and can have positive emotional and physiological 
effects. Besides, colors also represent abstract concepts and thoughts (McIntosh, 2009). Since there are 
many factors, that include which affect the 
academic achievement of students (Humera, Naureen & Kanwal, 2010), educators should consider using 
color coding as a key variable to increase student achievement. 
3.2.1. Text/Background color combination 
Text materials may provide more legibility with changing the foreground and background colors. 
Murch (1985) and Marcus (1997) argued that opponent colors were the best combinations to use; 
although Murch felt that blue should be avoided as a text. On the contrary, Ling and Schaik (2002) argued 
that it was best to go with the combination of a blue text on a white background. Mohamed Zaki 
Ramadan (2011) used four foreground/background color combinations (white/black, black/white, 
blue/white, and white/blue) were studied in this work. His research concluded that color combination had 
an effect on both reading speed and comprehension. In addition, combination had an effect on preference 
and perceived display quality. More detailed analysis of the performance data showed that the 
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black/White combination was relatively better in terms of accuracy. Black/White was relatively the best 
in terms of speed, comprehension, and preference and perceived display quality, followed by White/Blue. 
This stu
according to text/background color-combinations. Moreover experimental results revealed that e-book 
displays with larger color differences of the text/ background, color-combinations resulted in higher 
subject reading performance and subjective preferences, which were similar to the conclusions of other 
studies (Wang et al., 2004; Ramadan and Mohamed, 2010). The ndings appear to give support to both 
researchers: Black/White and Blue/ White led to the best performance resulting in the fastest reading 
are supported by the recent research by Greco et al. (2008). Almost the same 
pattern of differences was found in both reading speed and comprehension measures which show that 
overall the Black/White combination led to high performance compared to the other combinations. In 
brief, in terms of producing the best performance, preference and perceived quality, it was found that 
Black/White led to faster reading speeds and the most preferred and was rated highest in terms of 
Combination of colors that had dark characters on a light background generally 
led to better performance than combinations of light characters on a dark background. In conclusion, 
Mohamed Zaki Ramadan (2011) found a clear effect of colour combination on human performances. 
Well-chosen colour will enhance performance, poorly chosen ones will decrease performance and 
increase the probability of visual fatigue (Galitz 1997). Ling and Schaik (2002) investigated the effect of 
colour on the presentation of information in a navigation bar, and aimed to contribute towards design 
guidelines for the use of colour on the Web. They studied the effect of the combination of text and 
background colour on visual search performance and subjective preference. Analysis showed that higher 
contrasts between text and background colour led to faster searching and were rated more favourably 
(Ling and Schaik 2002). The researchers therefore felt it was important to include colour dimension and 
evaluate the role of background colour cuing in motivating remedial students to read. 
3.3. Affective engineering  
Today, methods, products, and systems have been refined; thus, a continually evolving shift from 
safety concerns has expanded beyond usability to emotional design or affective engineering (Bonapace, 
2002). Affective engineering relatestoKansei engineering. In Europe Kansei engineering is often 
considered as a methodology within the research field of affective engineering. It is a relatively new 
research field for designing and creating new attractive product services with a profound affection on the 
users (Dahlgaard et al. 2008). According to Dahlgaard et al. (2008), profound affection resulting from a 
combination of sensing, intellectual/cognitive, emotional, social, behavioural and spiritual experiences. 
duct features and 
their subjective cognitive or emotional influences of the people interacting with them, and the use of the 
 (Affective Engineering 2012). Representing and 
reasoning about affect is essential for producing believable characters and empathize interactions with 
others, both of which are necessary for effective agent based entertainment and education applications.  
Affect is a general term for a set of psychological processes and states including emotions, moods, 
affective impressions and attitudes. The new psychological basis of human computer interface (HCI) that 
balances and integrates affective and cognitive aspects view is rapidly gaining popularity 
al. 2007). Cognition interprets and makes sense of the world. A core affect is a Neuro-physical state that 
integrates two dimensions: pleasure  displeasure and activated  non-activated. Emotion is a core affect 
that is intentional and directed towards certain objects. While the mood is non-intentional core affect that 
the affective qualities of human computer interface. Affective engineering is an emerging element of HCI 
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development that promises to become a common activity alongside physical and cognitive engineering 
well as attitudes before and after the use of digital storytelling. In the study we concentrate on affective 
quality of HCI component that is colour and on affective impressions that are linked to core affect. 
4. Data Collection 
In order to materialize the invention for remedial student, data collection of the remedial student 
reading and choosing colour were collected. Five remedial students are recruited from one of the 
government school in Bandar Baru Bangi, Selangor. Each subject is required to read aloud, do the 
spelling and colouring activities. The process of these activities are performed on individual session in a 
different time. They are required to read on short stories, spell five simple words with different levels of 
syllable patterns and do the colouring activities. The observation process also was completed in six 
months, from January to June 2009. 
5. Analysis  
Table 2. Characteristics, behaviour during reading session and interest for five remedial students 
Summary of their characteristics Summary of their behaviour during 
reading session 
Summary of their interest  
Playful, less confidence, emotional, passive, 
day dreaming, 
Short focus between 1-3 minutes, 
less attention, bored, no interest in 
reading, like to talk about other 
things. 
Drawing, watching television, 
playing games, playing doll, 
singing, like comics 
Table 3. Reading disabilities and language component problems for five remedial students 
Language 
Components 
Problems 
Speaking 80% have no problems in speaking, 10% problems in switching T to K and K to T. 10% switching G 
to D. 
Writing Highest error rate. Switching between words. Holding pencils wrongly, spatial problems between 
words. 
Listening Can obey one simple instruction at a time. Day dreaming. 
Spelling Highest error rate. Make wild guessesand trying  to remember the word graphic patterns and guess. 
Level of 
reading 
Low level, can read simple sight word such as buku  (book), bola  (ball). 90% in CV+CV level and 
letter naming. 10% can read CV+CVC, CVC+CV. 
*C=consonant  *V=vocal 
The data collection managed to obtain the characteristics, behaviour during reading session and student 
interest. Table 2 shows the summary of five students from the remedial class in one school in Bandar 
Baru Bangi, in Selangor, Malaysia; reading disabilities and language components problems related to 
these five students on Table 3; reading analysis based on remedial curriculum topics from Kementerian 
Pelajaran Malaysia (KPM) summarize data is in Table 4; characteristics, manners and language 
components of remedial students during teaching and learning Bahasa Melayu session is summarized in 
208   Rahmah Lob Yussof et al. /  Procedia - Social and Behavioral Sciences  68 ( 2012 )  202 – 212 
Table 5; Table 6 shows he combination of background colour and text that give affect to remedial 
students and Table 7 shows the affection between real picture and cartoon. 
The information from the above findings, will be used in designing and developing digital storytelling 
for remedial students. The digital storytelling designer must use various techniques, methods and 
approaches in order to help these students in having fun and engage in learning to read. Hence, in this 
paper researchers establish color psychology inline with affective engineering. The observations and 
interviews conducted from January 2009 to June 2009, the findings from Table 2 until Table 4 on the 
elayu are summarized in Table 5. 
Table 4. Reading analysis based on remedial curriculum topics 
Topic/Student Student  
A 
Student 
B 
Student 
C 
Student 
D 
Student 
E 
Mean 
Small letter 3 3 3 3 3 3 
Capital letter 3 3 3 3 3 3 
Spell CV 3 3 3 2 3 2.8 
Spell CVC 1 1 3 2 2 1.8 
Read CV + CV 2 2 3 2 2 2.2 
Read CV + CVC 1 1 3 1 1 1.4 
Read short sentences 1 3 3 2 1 2 
Understand short sentences 1 3 3 3 3 2.6 
Understand short comprehension 1 1 1 1 1 1 
5= very skillful, 4= skillful 3= moderate 2= unskillful 1= very unskillful 
Table 5. Characteristics, manners and language components of remedial students during teaching and learning Bahasa 
Melayu session 
Item Result 
Characteristics Mischievous, Sensitive and emotional., Inactive, Absent-minded, Day dreaming 
Manners during teaching 
and learning session 
Can focus between 1 to 3 minutes, Get bored easily., Show no interest in reading., Reading is 
a stressful session, Like to chat and gossip. 
Level of reading Very low, buku bola 90% are still in 
letter naming phase and CV + CV level, 10% can read CV+CVC, CVC+CV. 
Speaking 80% have no problems in speaking, 10% problems in switching T to K and K to T. 10% 
switch G to D. 
Writing Highest error rate. Switching between words. Holding pencils wrongly, spatial problems 
between words. 
Spelling Highest error rate. Making wild guesses and trying to remember the graphic patterns of the 
words. 
Listening Can focus only at one simple instruction at a time. 
*C= Consonant, V = Vowel 
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Table 6.  The combination of background colour and text that give affect to remedial students 
 
Colour and Text Feelings Likes 
Saya ada bola.   3 
Saya ada bola.   2 
Saya ada bola.   4 
Saya ada bola.   2 
Saya ada bola.   2 
Saya ada bola.   2 
Saya ada bola.   2 
Saya ada bola.   4 
Saya ada bola.   3 
Saya ada bola.   2 
Saya ada bola.   1 
Saya ada bola.   4 
Saya ada bola.   3 
Saya ada bola.   3 
Table 7.  The affection between real picture and cartoon 
Pictures and Cartoon Feelings Likes 
   
1 
 
  5 
 
  2 
 
  2 
 
  5 
 
  5 
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Most of the remedial students like the bright colours and the high contrast colours between background
and text as shown in Table 6. Table 7 shows that they are also liked cartoon to be displayed in their 
storybooks compared to real pictures.
6. Digital Storytelling Framework
6.1. Designing digital storytelling.
Based on user characteristics and previous research with related to affective engineering, color
psychology and digital storytelling, the research  framework in developing storytelling modules for 
remedial students is designed as shown in Fig. 1.
Fig. 1. Digital storytelling framework
In developing digital storytelling, the main objective is to teach remedial students to read, listen and
pick up important words as well as understanding the story. The affective engineering that is related to
psychological processes and focuses on background colour are the important dimensions in our study.
Language, educational theories and holistic developments of remedial students are the key aspects
towards the design of digital storytelling. Analysis has been performed for the users, contents and creating
the story using Bahasa Melayu. The next steps are the task, interface and interaction design and the
development phase of the story which include storytelling elements and learning activities that will 
motivate the remedial students in learning reading where colour is the design factor.I nteractivity on the
Digital Storytelling:
Affective Engineering
Color Psychology
Background Colour
Educational
theories:
Cognitive
Behaviourist
Motivation 
Language:
Bahasa Melayu 
Holistic 
Development of 
Remedial Student:
Cognitive.
Affective.
Analyze User: 
Observation
Interview: Students and 
teachers
Analyze Contents:
Learning outcomes 
for each story 
Design:
Task design
Interface 
design
Interaction 
design
Development: 
objects
2D background Story: Ayamjantan  yang sombong (An 
arrogant rooster)
Aku sebatang Pen ( I am a Pen)
Storytelling
elements:
Fun
Engagement
Learning activities: 
Play with the characters
Assessments: 
Usability
Satisfaction.
Effectiveness.
Efficiency.
Literacy Evaluation
Comprehension.
Ability to retell the story.
Listening skills.
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other hand, is the affective quality that is hoped to spark the affective impressions such as fun and engage 
in the development of the digital storytelling. Finally, the goal of our study which report on the 
development of a digital storytelling with multimedia technology for teaching and learning how to read 
Bahasa Melayu and the design of a framework of digital storytelling based on affective engineering of  
background colour. With this goal in mind, the researchers determine to do the assessment for usability 
and literacy evaluation. The researchers articulate the assessment in order to know the effect of  colour 
 
7. Discussion and Conclusion 
The main purpose of the research is to identify the background colour that gives affection to remedial 
students in the reading environment using digital story book. The methodology phases consist of: i) the 
requirement analysis which includes 
during reading process; ii) the design of digital storybook contents: background colour, graphics, interface 
and interaction design; iii) the development of digital storybook; iv) the implementation of the digital 
storybook; v) the evaluation of background colour test using usability study. This study report on the first 
two phases only. Hence the report includes the research background which gives an overview of the 
research objectives, users, digital storybook, colour psychology and affective engineering. The next 
section on the other hand reports on the digital storybook framework.   
The process of telling stories has changed through time. Digital storytelling and affective engineering 
can be combined in order to build a better teaching and learning experience. The development of digital 
storytelling incorporates the feeling and emotion through colour into the product design. It has the 
potential to provide a fun and engaging experience in literacy learning. With the help of learning theories, 
good design, syllabus matching and a good balance of edutainment, it is believed that the future 
generation, especially the disabled students can learn to read in Bahasa Melayu in a fun and enjoyable 
way through storytelling and available technology. The digital storytelling can be used and applied in the 
Malaysian school systems or as a home based learning because it uses the standard desktops or laptops. 
8. Future Works 
The framework of digital storytelling serves as a guideline in the development phase for developer to 
develop the system that can support remedial  needs with fun elements that make them engaged. 
It also serves as the guidelines for teachers and researchers in future teaching and learning research. 
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